Summary. The mechanism by which adrenal growth is achieved and steroidogenesis is stimulated in the fetal lamb during late pregnancy has been studied. Fetal plasma ACTH levels remained roughly constant between 14 and 3 days pre partum (298 ! 38 pg/ml), then increased to a mean of 634 ! 89 pg/ml. The rise in ACTH did not occur before the pre partum rise in cortisol. The increase in adrenal weight was achieved in three periods, one of DNA duplication between two phases of cellular hypertrophy. Cellular  haemopoietic system : Pierce et al.,1976) , is also responsible for the onset of parturition (Liggins et al., 1973) . The rise in fetal sheep cortisol levels during the last 2 weeks of gestation Thorburn, 1969 : Liggins et al., 1973) develops simultaneously with an enlargement of the adrenal glands (Comline and Silver,1961) . This pre-partum burst of adrenocortical function involves the influence of hypophyseal factors. Indeed, it has been shown that removal of the fetal pituitary abolishes the increase in cortisol (Challis et al., 19776) , whereas perfusion with adrenocorticotropin (ACTH) stimulates the fetal adrenals at about 100 days of pregnancy, resulting in premature parturition (Liggins,1968 (Madill and Basset, 1973 ; Wintour et al., 1975 Dawes et al. (1972) . Samples (2 ml) were taken between 9 h 00 and 12 h 00 at least24 hrs after surgery in cold tubes containing EDTA as an anticoagulant. The plasma was removed by centrifugation at 1 500 g and 4 !C for 10 min, then stored at -20 O C.
Perfusion of fetuses. -The fetuses were infused by the intraperitoneal route as follows : after laparotomy under light anesthesia (fluothane, 0!) the catheter was inserted into the fetal peritoneal cavity through a needle which was then withdrawn. The extremity of the catheter was fixed to the skin of the fetus and two holes were drilled on the tube 1 cm from its distal end. The free end of the catheter was then connected to a perfusion pump. ACTH 1 _ 24 and metyrapone (metopirone, Ciba), an inhibitor of11p-hydroxy!ase, were dissolved each day in 4.8 or 10.6 ml of 0.9 p. 100 NaCl solution wich was infused at a constant rate over the next 24 hrs. ACTH assay.
Plasma ACTH was determined by radioimmunoassay according to Berson and Yalow (1968) without extraction but with a control of the ACTH degradation during incubation. The ACTH used for standardization and iodination was synthetic ACTH l -24 (Synacthen, Ciba). The antibody employed (ACTH-K, CEA) was raised in the rabbit using ACTH coupled to BSA. Parallelism of immunoreactivity between the standard ACTH 1 _ 24 and serial dilutions of sheep plasma was observed (not shown). Other methods. -DNA, proteins, ACTH receptors and plasma corticosteroids were assayed as described elsewhere (Durand et al., 1978 ; Durand, 1979 (Rees et al., 1975 ; Challis et al.,1977a ; Jones et al.,1977a) and confirm that ACTH levels rise only in the very last days of gestation, when cortisol levels are already elevated (Bassett and Thorburn, 1969 ; Liggins et al., 1973 Liggins (19b9) , whereas large doses of ACTH anticipated the increase in adrenal weight (Liggins,1968) . Figure 2 shows that the infusion of 0.1 mg/24 h of ACTH into the sheep fetus between days 115 and 120 resulted in a 4-fold d increment in adrenal membrane protein content and a 2-fold increase in DNA concentrations. However, as opposed to Liggins' data (1968) , simultaneous perfusion of metyrapone (100, 200 or 440 mg/24 h) with ACTH (0.1 mg/24 h) did not block the enlargement of the glands and the increase in DNA (P < 0.01) and membrane protein (P < 0.01) contents. Alternatively, the perfusion of 300 mg/24 h of metyrapone to the fetuses between days 139 and 143 resulted in an increment in the membrane protein content of the adrenal glands (P < 0.001) without any significant change in DNA concentration ( fig. 2) . This was probably due to an increase in endogenous ACTH secretion under the influence of the blockade of cortisol biosynthesis. However, physiologically, ACTH rises only at the end of pregnancy, hence we should examine the influence of increased cortical cell sensitivity to ACTH as well as the role of other possible trophic hormones.
ACTH receptor levels in lamb fetuses. - Figure 3 shows that the number of ACTH receptors per 2 adrenal glands increased 5-fold between day 124 of pregnancy and birth (P < 0.001). This increase was biphasic, reflecting not only and increment in cell number, but also an increase in the number of receptors per cell (Durand, 1979) . No significant variations in binding affinity were observed during that period. Figure 3 also presents corticosteroid level variations in the blood of these same fetuses and newborn lambs ; the classical rise in cortisol at the end of gestation and the post-partum drop were observed. The correlation coefficient of every single point between the apparent number of ACTH receptors and the corticosteroid levels at the end of pregnancy was r = 0.57 ; P < 0.01 (n = 28).
Thus, it appears that fetal sheep adrenals undergo fundamental alterations in late gestation which result in a striking increase in ACTH receptors. This increment is closely correlated with the results obtained by Madill and Bassett (1973) 
